In this problem a resistor circuit is given, and we want to determine the z parameters of this two-port circuit.

Firstly, let’s label the terminal variables.

For port 1, we have voltage variable V1 and current variable I1.

For port 2, we have V2 and I2.

We can use two equations to relate the four variables in terms of z parameters.

Let’s work on the first parameter, z11.

z11 is equal to this expression here, under the condition that I2 is zero.

If I2 is zero that means that port 2 should be an open circuit, so no current can flow into port 2.

So V1 divided by I1, when we look at the circuit, is the equivalent of the impedance; or we can call it the equivalent resistance across a and b.

No current flows through the 3.3-kilohm resistor.

It is just like a short circuit; there is no current or voltage.

So the 5.1-kilohm resistor is in parallel with the other branch.

The one-kilohm and the six-kilohms resistor are in series, because the same current flows through these two resistors.

So the 5.1-kilohm resistor is in parallel with the one- and six-kilohm resistors.

The combination of the resistance is the product of the one- and six-kilohm resistors divided by their sum.

We calculate that to be 2.95 kilohms.

Similarly, we can solve for z21.

Again, we need to set up I2 as equivalent to zero.

Then we use this equation to find z21.

With I2 set to zero, there is no current flowing through the 3.3-kiolhm resistor.

The voltage across the six-kilohm resistor must be V2.

Let’s label the current variables as I3 and I4.

Based on Ohm’s Law, the voltage across the six-kilohm resistor should be 6 kilohms multiplied by current I3.

Since this is a short circuit, we will replace it with a piece of wire to make it more clear.

So the one-kilohm resistor is in series with the six-kilohm resistor.

Let’s try to write I3 as a function of I1.

The total current is I1.

There are two branches: I3 and I4.

If we try to use the current divider, the total current is I1 and there are two branches that are in parallel.

The resistance in all of the branches is 5.1 kilohms plus 7 kilohms.

Because we need the current for I3, the resistance for the numerator is 5.1 kilohms.

[math equation]

z21 turns out to be 2.53 kilohms.

If we look at the circuit, it has only resistors.

That makes it a linear circuit.

Also, there is no dependant source, so the circuit is reciprocal.

If the circuit is a reciprocal two-port circuit, we know that z12 is equivalent to z21.

That leaves us with the last z parameter, z22.

We set I1 equal to zero, so we will divide V2 by I2 in order to find z22.

With I1 set to zero, port 1 is an open circuit.

For port 2, voltage is V2.

V2 divided by I2 should be the equivalent resistance for the entire circuit.

Let’s try to simplify the circuit.

The one-kilohm and 5.1-kilohm resistors are in series.

We can see the same current flows through these two resistors.

The equivalent resistance should be the sum of those resistors.

We can then replace those two resistors with that sum, a resistance of 6.1 kilohms.

We can see that the 6.1-kilohm resistor and the six-kilohm resistor are in parallel.

The equivalent resistance of the two parallel resistors is the product of the two resistances 

divided by the sum of the two resistances.

That is 3.02 kilohms.

Let’s replace the two parallel resistors with this one.

We see clearly that V2 divided by I2 should be the equivalent resistance in the circuit.

[math equation]

That gives us 6.32 kilohms.

We have now solved all the z parameters for the two-port circuit.
